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ANNUAL  REPORT 

 

ABSTRACT 
This report describes the operation of Rowdy Creek Fish Hatchery (RCFH) for the 12-month period 

of July 1, 2020 through June 30, 2021. Chinook Salmon (Oncorhynchus tshawytscha) and steelhead 

(O. mykiss) were trapped, spawned, incubated, hatched, reared and released. 

Summary of 2020/21 Brood Year (BY20) Production: 

 

¶ Chinook Salmon– Fall run: Annual Enhancement Goal of 50,000 to 150,000 subyearling 

Chinook Salmon. A total of 36,222 subyearlings were released on June 12, 2021. 

A total of 102 fall run Chinook Salmon were trapped from November 15, 2020 through December 

27, 2020. This total included 17 Natural Origin (NOR) and 4 Hatchery Origin (HOR) females, 17 

NOR and 7 HOR males, and 12 NOR and 45 HOR jacks. The total number of Chinook Salmon 

caught, 102 individuals, is an improvement over last year’s catch of 85 Chinook Salmon, but is well 

below the 10 year average of 202 individuals. A total of 13 NOR females, 12 NOR males and one 

NOR jack were spawned, producing 42,541 green eggs for an average of 3,272 eggs per female. 

Egg size averaged 153.6 eggs per ounce at the eyed stage. The small number of wild adult Chinook 

Salmon captured in the hatchery trap during 2020 resulted in fish production numbers that failed to 

meet the enhancement goal.  

 

¶ Steelhead – Winter run: Enhancement Goal of 15,000 yearling steelhead. A total of 4,906 

yearlings were released on March 12, 2021. 

 

*Note: the normal annual production goal for steelhead is 50,000 – 80,000 yearlings. 

However, due to continued concerns regarding the quantity and quality of Rowdy Creek 

water during the late summer and early fall it was decided to reduce the number of fish 

produced to lessen the potential for a catastrophic fish loss event. The production goal for 

winter of 2020/2021 was to obtain enough eggs to rear ~15,000 steelhead that would be 

ready for release in spring 2022. Production goals will return to normal pending 

improvements to infrastructure and water supply/distribution systems.  

 

A total of 130 steelhead were trapped from December 16, 2020 through April  15, 2021. This total 

included 24 NOR and 41 HOR females and 21 NOR and 44 HOR males. The total number of wild 

steelhead caught, 45 individuals, was the second smallest catch since 1988/1989. Only 2015/2016 

had a smaller catch of wild steelhead, when 35 individuals were caught. A total of 7 NOR steelhead 

females and 7 NOR males were spawned, producing a total of 18,600 green eggs. Average fecundity 

was 2,657 eggs per female. Egg size averaged 133.28 eggs per ounce at the eyed stage. The limited 

number of wild adults available to spawn would have resulted in lower fish production numbers than 

the normal enhancement goal, and even the temporarily reduced enhancement goal went unfulfilled 
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INTRODUCTION 

In 1968, the Smith River Kiwanis Club members were concerned with the poor fishing within the 

streams of Del Norte County as compared with previous years of quality fishing. The reason for 

the club members concern may have been related to the magnitude of the 1964 flood and its 

temporary influence on fish returns. The fifteen-member Kiwanis Club developed and submitted 

the Rowdy Creek Hatchery Project to the California State Legislature. In 1970, the governor signed 

the Senate Bill #1047, (which, in September of 1970, became Chapter 862, article 1599 of the 

California state legislature) authorizing the Kiwanis Club to build an anadromous fish hatchery on 

Rowdy Creek. In 1974, the hatchery became incorporated and was renamed Rowdy Creek Fish 

Hatchery, Inc. (RCFH). 

RCFH has been rearing Chinook Salmon for release into the Smith River drainage since 1973. 

Numbers of salmon released have fluctuated from year to year, due to hatchery production 

potential, funding, water control, and management objectives.  

The Steelhead Program began in 1982 in response to an increase in the popularity of drift boat 

fishing for steelhead. The goals were similar to those for Chinook Salmon, which is to increase the 

quality of fishing and to boost the local winter time economy. An annual Steelhead Derby was 

started in 1983 to raise the funds needed to support the program. 

In addition to raising fish to increase angling opportunity, RCFH is also a significant center for 

environmental education. The hatchery supplies eggs to local schools for classroom education 

programs, which were originally started by the California Sea Grant program and are now 

sponsored by Rural Human Services; coordinated and supported by California Department of Fish 

& Wildlife. The hatchery also provides tours for local students as well as classes from Brookings, 

Grants Pass, and surrounding areas. The majority of these tours occur during the spawning seasons. 

Students are able to witness, first hand, spawning techniques and learn the life cycles of 

anadromous fish. However, RCFH did not supply eggs in the classroom during 2020 due to 

COVID and the resulting closure of on campus learning at local schools. 

The hatchery is operated by one full -time employee (the Fish Culturist/Hatchery Manager) and 

one part-time technician. The Tolowa Dee-ni' Nation (TDN), which purchased the hatchery 

property in 2013 and maintains a quorum on the hatchery Board of Directors, provides staff support 

through its Natural Resources Department. The Nations’ Natural Resources Department provides 

½ time Fisheries Program Manager and ¼ time Tribal Resources Specialist funding to advance 

hatchery program goals, including data collection, permitting and assistance with production tasks. 

Other staff time provided by the Nation includes Tribal Resource Specialist and Tribal Resource 

Technician assistance when needed for spawning, marking and facility maintenance, Fiscal and 

Public Works assistance, and Natural Resources Department Director time in support of furthering 

hatchery programmatic goals. 

Both RCFH and TDN seek to meet the highest standards of Best Management Practices for 

hatchery operations and rearing. Therefore, TDN/RCFH completed two Hatchery and Genetic 

Management Plans (HGMPs) (one for Chinook Salmon and one for steelhead) describing 

operations and effects on ESA listed Coho Salmon. Both HGMPs have been approved by the 

National Marine Fisheries Service and will be used as a long term guide for operating the 

hatchery’s production programs. 

Production goals for the 2020-2021 season were as follows (See Appendix I): 

¶ Fall Chinook Salmon: 50,000 -150,000 subyearlings 

¶ Steelhead: 15,000 yearlings;  

*Note: the normal annual production goal for steelhead is 50,000 – 80,000 yearlings. However, 
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due to continued concerns regarding the quantity and quality of Rowdy Creek water during the 

late summer and early fall it was decided to reduce the number of fish to lessen the potential for a 

catastrophic fish loss event. Production goals will return to normal pending improvements to 

infrastructure and water supply/distribution systems. 

This report describes RCFH’s operations from July 1, 2020 through June 30, 2021. This timeframe 

includes the rearing and release of 2020 brood year (BY20) yearling steelhead, the fall 2020/winter 

2021 trapping of adult broodstock, the collection of BY20 Chinook Salmon eggs, rearing of BY20 

Chinook Salmon juveniles, release of BY20 Chinook Salmon juveniles, the collection of BY21 

steelhead eggs and rearing of BY21 steelhead juveniles. 

 

2020-2021 HATCHERY OPERATIONS AND SIGNIFICANT EVENTS 

General Operations 

From July 2020 through June 2021 RCFH staff, along with the help from TDN Natural Resource 

Department personnel, worked to improve, maintain and organize the hatchery facility. Annual 

maintenance included cleaning and organizing the incubation room, resurfacing of the steelhead 

rearing troughs and large outdoor circulars with Pond-Cote®, construction of a new egg picking 

table and patching of the adult broodstock holding/Chinook Salmon rearing ponds.  

TDN staff continued the process of removing miscellaneous materials from the premises. Staff 

completed their review of old files and receipts, eliminating the need for several large filing cabinets 

in the main hatchery office building. A goal for the upcoming year is to update the visitor center 

with new paint, new pictures and a thorough cleaning of the area. The hatchery office, which now 

houses Fisheries Program staff, will be renovated to offer a more education friendly environment 

for welcoming school tours and visitors. 

Due to Covid-19 precautions/mandates, the hatchery property was closed to the public for the 

duration of the reporting period. Staff took the opportunity to complete numerous repairs in the 

lobby area, as well as making cosmetic improvements to several of the buildings located on the 

west side of the property. 

The addition of the solar system added substantial work in terms of grounds maintenance. The 

panels are cleaned every other month to maintain maximum power generation. Additionally, the 

ground under the panel mounting racks is weed-eaten bi-weekly during the spring, summer and fall 

months. The solar grant included funding for landscaping, and the process of securing the weed 

barrier cloth and gravel is underway. TDN Fisheries staff hopes to have the panel area 

landscaped/gravel added in the beginning of July.  

Significant Events 

Water Main Ruptured During Well Drilling – August 3, 2020 

RCFH experienced a significant event that occurred during an alternate water source investigation. 

On Monday August 3, 2020 at approximately 1030 hours drilling of the 2nd test well was underway 

when a hatchery waterline was hit. The location was on the east side of the solar panel array, and 

just south of one of the staff quarters mobile units. The drillers hit the 10” line that runs to the 

upper ponds 1-4. Once notified, RCFH and TDN staff worked to locate the best shut off point to 

stop the leakage. With an updated schematic and general knowledge staff went directly to the shut 

off valve located in front of the main office building. Closing the valve should have stopped any 

water from traveling to the upper ponds, but it did not, leading staff to conclude that the valve was 

broken. Staff then went back down the line and began shutting off all valves that allow water to 

pass through towards the leak. This also failed to stop the flow of water towards the broken pipe, 

indicating multiple valves are faulty. Due to the inability to stop the water, staff were forced to 
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shut down the main pump and cease pumping any water into the facility at approximately 1200 

hours. Water from the gravity tank continued to flow to the steelhead rearing units for a short time 

following pump shutoff.  

At approximately 1245 hours RCFH and TDN staff gathered the materials needed to supply the 

steelhead circulars with adequate oxygen. Oxygen was added to the circulars every 30 – 60 minutes 

for the duration of the water supply disruption. The main that was broken was a 10” PVC pipe, 

and it was determined that no local supplier had 10” parts in stock, so staff realized the pipe would 

not be repaired until the following day. Water was manually pumped into the circulars by RCFH 

and TDN staff during the water shutoff, with the water change occurring around 2230 hours. On 

August 4, RCFH staff disconnected a hose from the pump that fed the 10” line and moved it to the 

pump that was delivering water directly to the gravity tank, eliminating water flowing into the 

damaged line. Supplying water to the gravity tank allowed staff to open the plumbing from the 

gravity tank to the circulars containing the steelhead and manual water changes and supplemental 

oxygen were stopped. Only 68 mortalities resulted from this event, despite no water flowing to the 

tanks for approximately 26 hours. The water main plumbing was repaired on August 4 but not 

charged with water flow until the following day. The repaired water line was tested on August 5 

and RCFH staff returned plumbing back to the original configuration. 

Staff learned critical lessons that will help guide troubleshooting efforts for any future issues 

related to water supply. New blowers will be purchased that work with the electrical upgrades, the 

old blowers at the hatchery did not work with the hatchery’s new 208Y power system. Staff intends 

to construct a blower system for all indoor circulars, which will be ready to deploy when needed, 

instead of having to fashion a system during an incident. Staff will install new valves to ensure 

water can be shut off when needed. Staff also learned a quick way to bypass the lines feeding the 

upper ponds and just provide water to lower ponds, troughs, tubs, and incubator room via the 

gravity tank. Moving forward staff will be working on these preventative maintenance solutions. 

An inspection of lines and valves will be added to the annual maintenance schedule.       

 

Steelhead Mortalities May 8-30, 2021 

Over the past 5 years of steelhead production we have experienced an annual occurrence where 

juveniles have exhibited signs of illness occurring two or more weeks after they become swim up 

fry. The illness generally appears in early May but may occur anytime during the May-July 

timeframe. Mortality starts slow and then increases.  Normally this affects all steelhead in the 

troughs and/or ponds. Up to 30-50% mortalities occur in an affected rearing unit. Common 

symptoms include lethargy, darkening of dorsal area (black in appearance), and some have bulging 

eyes. During this time the diet is reduced as the fish still consume feed by much less aggressively. 

Due to the facility being flow through the only treatment that is supplied is salt that is slowly 

dissolved into the rearing units where the illness is present. Mortalities are immediately removed 

and disposed of in order to try to reduce disease transmission. Affected rearing units are isolated 

as best as possible to reduce cross contamination.  If extra rearing units are available affected fish 

are divided into more units to reduce density per rearing unit. This year TDN and the hatchery had 

the ability to submit fish for a health inspection to the United States Fish and Wildlife Service 

California-Nevada Fish Health Center. On May 8th there were beginning signs of illness in 1 

trough. Throughout May 9-17 mortality was 10 fish or less per day.  On May 18th mortality 

increased to 15-20 fish a day and salt was administered. On May 20th darkening of fish became 

more present and mortalities increased to 20 or more a day. During May 24-30th mortality again 

increased to 30-40 fish a day. Only two of the troughs had signs of illness with the steelhead located 

in other troughs showed no signs of being ill. Moribund and control fish were sent to the Fish 

Health Center on June 2nd. A Pathology Report was provided to Rowdy Creek Fish Hatchery and 

TDN staff on June 18th (see Appendix I – Pathology Report). TDN and Rowdy Creek Fish 
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Hatchery staff will continue to treat and control disease to the best of their ability with the current 

flow through design. The RCFH is in process of having a steelhead recirculating aquaculture 

system constructed. Once this system is installed staff will have the ability to treat fish early on 

with antibiotics and increase survival.  

 

Improved Fish Culture Techniques 

During the 2020-2021 production season staff instituted multiple improvements to fish culture 

techniques, with a particular emphasis on data collection and data storage. A review of past data 

collected at RCFH indicated that data quality was lacking, and that no quality assurance/quality 

control protocol existed. TDN staff, through substantial investment of time and resource, found 

and assembled a trapping dataset spanning from 1988/1989 through the present. TDN staff 

discovered that the data reported to agency partners was frequently wrong, the result of 

mathematical errors that went undiscovered. Staff instituted a new data collection protocol, one 

where discrepancies will be identified before the data is archived.  

Water quality data collection is another area where staff made substantial improvements. In the 

past water temperature data was collected, but dissolved oxygen data was not. Furthermore, the 

water temperature data was stored on datasheets and left in an unorganized pile, its only use was 

in the monthly reports submitted to CDFW. We now collect and record water temperature and 

dissolved oxygen twice per day, and in several locations on the premises. The data is recorded by 

hand on printed spreadsheets and then entered into Excel spreadsheets, allowing staff to track the 

two variables through time. Minimum, maximum, and mean monthly water temperatures and 

dissolved oxygen recordings are summarized in Table 1. 

The rearing strategy employed in BY19 steelhead production, which was to rear steelhead in 

indoor circulars instead of the Burrow ponds (frequently denoted as “upper ponds”) located on the 

western edge of the hatchery grounds, was repeated again for BY20 steelhead. The decision was 

based on low fish densities allowing for the ability to rear in the circular units. There are multiple 

benefits to rearing the steelhead in the circulars as opposed to the large burrow ponds. The smaller 

rearing units allow for more water turnover even with reduced summer flows, the water 

temperature is cooler due to the units being in an enclosed building and the units are easier to clean 

as they don’t have porous surfaces for parasites to remain in. Monitoring of fish health/behavior 

in each unit is much easier as the culturist does not need to travel across the hatchery property to 

visually assess the fish in the upper ponds. If a problem were to occur, the fish in the affected 

circular are isolated from fish in other circulars. 

 

Staff also spent the year identifying other areas that could benefit from improved fish culture 

techniques. These identified items will be included in the upcoming year’s operations.  Such 

improvements include; disinfection of collected eggs with Ovadine, decreasing densities of eggs 

in  heath trays in the incubation units, and adding additional heath trays with substrate  to help 

remove silt from the water before it reaches heath trays containing eggs. Staff hopes these changes 

will improve survival rates of both species from green eggs to hatch.      

 

Feed/Diet 

After hatch, all Chinook Salmon and steelhead were started on Bio Oregon Bio Vita starter feed 

(mash, #0, #1 and #2 crumbles), and then continued on Bio Oregon Bio Vita pelleted feed until 

release (1.2 mm, 1.5 mm, 2.0 mm, 2.5 mm and 3.0 mm). Juvenile fish (fry and small fingerlings) 

are fed by hand several times per day to satiation. 

A total of 473 pounds of feed produced 670.89 pounds of fish for both subyearling and yearling 

programs of fish reared at RCFH.  This results in a feed conversion ratio (FCR) of 0.71 pounds of 
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feed required to rear one pound of fish.  

 

Pathology/Fish Health 

On February 9, 2021 a Pathology Health Certification was performed on the yearling steelhead. 

No abnormalities were noted during the external, internal and hematological exams for the 

population. Fish appeared appropriate in size and weight for age class. All fish were deemed fit 

for release. The United States Fish and Wildlife Service Fish Health Inspection Report for yearling 

steelhead is included in Appendix II  – Fish Health Inspection Report. 

 

Water Quality 

All rearing water obtained during the reporting period was diverted from Rowdy Creek via use of 

electrical pumps. The Nation, as owner of the hatchery property, received the riparian water rights 

from the previous owner. Water use is registered with the Division of Water Rights. RCFH 

maintains a riparian water right to divert from Dominie Creek, but no water was diverted in 2020-

2021. At this time, no discharge permit is required. RCFH self-monitors its water use and 

diversion. Annual Water Diversion and Use Reporting (Water Right ID S022187 and S022188) 

was submitted to the State Water Resources Control Board’s Electronic Water Rights Management 

System (eWRIMS) and Report Management System (RMS). 

Daily water temperatures at the hatchery ranged from a low of 39°F on January 24th and 25th, 

2021 to a high of 68°F that occurred over several days in August and September 2020 (Table 1). 

Average monthly water temperature ranged from a low of 45.5°F in December 2020 to a high of 

62°F in August and September 2020. Dissolved oxygen levels ranged from 8 mg/L in August 

2020 to 12.9 mg/L in April 2021 (Table 1).  

Table 1. Monthly minimum, maximum and mean water temperature and dissolved oxygen measured at the Rowdy Creek Fish 

Hatchery, Smith River, C.A. from July 1, 2020 through June 30, 2021.  

 Month 

Temp D.O. 

Min  Max Mean Min  Max Mean 

July 2020 55 66 60.5 8.9 10.1 9.5 

August 58 68 63.0 8.0 9.9 8.95 

September 54 68 61.0 8.9 10.4 9.65 

October 52 66 59.0 9.1 11.0 10.05 

November 48 59 53.5 9.4 11.1 10.25 

December 40 52 46.0 10.1 12.8 11.45 

January 2021 39 52 45.5 10.5 12.6 11.55 

February 41 56 48.5 10.8 12.8 11.8 

March 43 57 50.0 11.4 12.8 12.1 

April  50 61 55.5 11.0 12.9 11.95 

May 52 65 58.5 10.4 12.0 11.2 

June 52 65 58.5 10.2 11.4 10.8 
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The turbidity, and resulting visibility, of water in Rowdy Creek ranges from clear during the late 

spring, summer and fall months to high turbidity and low visibility immediately following 

significant precipitation events in late fall, winter and early spring. The hatchery water is not 

filtered before being circulated through the facility, so water turbidity in the hatchery is very 

similar to that found in Rowdy Creek itself. 

 
Disposition of Salmon Carcasses 

RCFH, in partnership with TDN’s Natural Resource staff, distributed the majority of the female 

Chinook Salmon carcasses used for broodstock to TDN elders. This was the first year that 

carcasses were distributed to tribal citizens, which was the result of an agreement between CDFW 

and TDN. A total of 12 female Chinook Salmon carcasses were distributed. The sole female 

Chinook Salmon carcass deemed not suitable for human consumption, as well as the remaining 

parts of the filleted carcasses, were returned to Rowdy Creek below the hatchery weir to provide 

marine derived nutrients. Male Chinook Salmon broodstock are not euthanized and are returned 

live to Rowdy Creek with the intent that they may spawn with other females. 

Hatchery Chinook Salmon and Steelhead Harvest for Tribal Distribution 

For the first time in the history of RCFH some of the hatchery produced 

Chinook Salmon and steelhead caught in the trap were harvested for 

distribution to TDN elders. A total of 33 hatchery steelhead and two hatchery 

Chinook Salmon were harvested. The harvested steelhead included 15 

females and 18 males. Both of the hatchery Chinook Salmon harvested were 

male. The number of harvested steelhead represents 38.8% (33/85) of the 

total catch of hatchery steelhead. The harvested hatchery Chinook Salmon 

account for 3.6% (2/56) of the total catch of hatchery Chinook Salmon. 

Hatchery personnel were asked to retain some marked fish, which were held 

in the hatchery circulars until TDN Natural Resources staff were able to process them. Fish retained 

for harvest were euthanized by a quick blow to the head, sexed, measured to the nearest cm (fork 

length) and then scale and genetic samples were taken. Fish were then transported to TDN’s 
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processing facility at Gilbert Creek, where they were filleted, vacuum sealed and then frozen. The 

meat from the female Chinook Salmon carcasses, as well as that from the hatchery Chinook Salmon 

and steelhead, were distributed to tribal elders on February 10, 2021. All  parts of the fish not 

retained for human consumption were returned to Rowdy Creek to provide marine derived nutrients 

to the Rowdy watershed. 

Tagging and Marking Operations 

All Chinook Salmon were adipose-clipped (AD) and given a 

coded wire tag (CWT) prior to release. All steelhead were 

adipose-clipped prior to release. The CWT number for the 

2021 release year was 06-19-40. The 2021 Rowdy Creek fish 

Hatchery Smith River Salmonid Marking Program 

Assessment is provided in Appendix III . The CWT release 

report submitted to CDFW is provided in Appendix IV. 

 

 

Aquatic Invasive Species Monitoring 

The species of concern include New Zealand mud snails (Potamopyrgus antipodarum), Zebra 

mussels (Dreissena polymorpha), and Quagga mussels (Dreissena bugensis). The most likely 

vectors for infestation would come from pumping surface water for hatchery production, from 

visitors to the hatchery or while planting fish using the hatchery’s planting trailer. Measures 

employed to minimize the potential for introduction include prohibiting visitors at the hatchery from 

entering the water and allowing the planting tank to dry completely between uses (March for 

steelhead planting and June Chinook Salmon planting).  The planting tank is also isolated from 

other hatchery operations during storage.  

The hatchery Aquatic Invasive Species (AIS) monitoring plan utilizes several approaches to detect 

species of concern. These measures include two low water alarms, housed in boxes, with flow rates 

of approximately one gallon per minute. These are inspected quarterly, both by visual and tactile 

test, for the presence of AIS. Additionally, RCFH ponds have small settling areas near the drains. 

These areas have corners and low flows that fish are excluded from. These areas are inspected 

visually on a quarterly basis and immediately after de-watering, along with 1/5 of the pond’s walls 

and bottoms.  

No aquatic invasive species were found or identified during routine monitoring for the reporting 

period. 

Public Outreach 
The hatchery was closed to the public for the entirety of the reporting period due to the Covid-19 

pandemic, so public outreach was limited to the hatchery Facebook page and other online media. 

The annual fundraising dinner and the steelhead derby were both cancelled, which significantly 

impacted the hatchery’s finances. Discussions regarding when to open the hatchery to the public 

are ongoing, and staff look forward to educating the interested public again soon. 

 

 

 

 

 

Hatchery Infrastructure Projects 
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1. Hatchery Solar 

The Tolowa Dee-ni' Nation’s Fisheries 

Program secured grant funding from the 

United States Department of Energy’s 

Office of Indian Energy, paired it with 

monies obtained from the Bureau of 

Indian Affairs Hatchery Maintenance 

Fund, and developed a photovoltaic 

system capable of delivering 

approximately 113.4 kW of clean energy 

to meet the electric power needs at RCFH. 

The solar system was designed to produce 

75-80% of the energy needed to operate 

the hatchery. Utilizing a renewable energy source significantly reduces the hatchery's carbon 

footprint, lowers the electric bill and demonstrates the vision that TDN has for the future of the 

hatchery. The system, which officially went online on May 6, 2020, has now been in continuous 

operation for over one year. The period of performance for this project is October 1, 2018 to March 

31, 2021. Solar production, which varies through the year depending on the sun’s angle of 

declination as well as the presence of cloud cover, meets all of the hatchery’s energy needs during 

the summer and fall months while also providing much of the energy needed during the winter and 

spring. 

 

 

2. Hatchery Weir 
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The Nation’s Fisheries Program secured funding for the 

environmental compliance portion of the Rowdy Creek and Dominie 

Creek Fish Passage Project, which is the third phase of the project. 

The project is the highest priority fish passage project in the Smith 

River watershed. It is a major impediment to adult salmonid 

migration, which is by design. A combination of low flows in Rowdy 

Creek, the vertical height of the weir itself and the lack of a jump pool 

immediately below the weir make passage possible only at moderate 

to high flows. Fish migration is often delayed as fish are forced to 

wait for a rainfall event to increase the flow in Rowdy, which increases mortality due to predation. 

The push to revamp the broodstock collection infrastructure at the hatchery was initiated in 2012 

with a grant that TDN (formerly known as the Smith River Rancheria) received from California 

Department of Fish and Wildlife’s Fisheries Restoration Grants Program. That funding was used 

to complete a feasibility study evaluating several alternatives to the existing weir/trap structure. 

Once the feasibility study was completed, TDN pursued, and was awarded, funding for the second 

phase of the project, completion of 100% Design plans. The current phase of the project received 

funding from the California Department of Fish and Wildlife Proposition 1 Watershed Restoration 

Grant Program. The objectives of this portion of the project are to:  

¶ Complete the special studies including a wetland delineation, botanical survey, historical 

resources survey and wildlife survey in order to complete subsequent compliance 

documentation. 

¶ Complete CEQA documentation to enable project implementation. 

¶ Complete NEPA documentation to enable project implementation. 

¶ Complete regulatory permit applications to enable project implementation. 

¶ Complete all required compliance documentation and permitting applications in order to 

implement the Dominie Creek and Rowdy Creek Fish Passage Improvement Project. The 

period of performance for this project is November 1, 2019 through January 30, 2022.  

3. Temporary Lamprey Passage Installation 

The Fisheries Program secured funding from the California Fish Passage Forum and from BIA 

Endangered Species Compliance Act to install temporary lamprey passage at the hatchery weir. In 

September 2020 TDN Natural Resource staff, assisted by personnel from the United States Fish 

and Wildlife Service, successfully installed the lamprey passage system. The system is composed 

of an aluminum entrance piece that tapers down to a four inch opening, to which a 200’ piece of 4” 

flex hose is connected. The tube runs along the bank between the hatchery and Rowdy Creek. The 

tube is attached to a large aluminum box that houses the motion detection camera. The camera is 

set to detect movement through the passage tube. After passing through the camera box the lamprey 

would continue to the end of the hose, which terminates in a “sloping Y” PVC connector. The 

lamprey drops out of the connector and into Rowdy Creek at the upstream end of the hatchery 

property. The water used for the passage system is diverted from the hatchery’s gravity tank 

overflow, which is tied in to the system at the sloping Y connector. The first Pacific Lamprey was 

detected passing through the system on June 13, 2021 and two more Lamprey were detected the 

following day. 
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The project is part of the Pacific Lamprey Conservation Initiative, 

which was started by the U.S. Fish and Wildlife Service in 2004 

to promote conservation and recovery of Pacific Lamprey outside 

a regulatory framework. As one part of the effort, a regional 

conservation implementation plan for California’s North coast 

was developed. Ensuring passage at the Rowdy Creek Fish 

Hatchery weir is the primary conservation goal for Pacific 

Lamprey in the Smith River drainage and, while the work needed 

to remove the weir is underway, this is a relatively simple and 

economical interim modification that can facilitate passage at the 

existing structure. The temporary lamprey passage system 

includes funding for an educational component, and the plan is to 

showcase the project using an informational kiosk. The kiosk will 

explain the passage system, provide biological information 

regarding the lamprey including its life cycle and will highlight the cultural importance of lamprey 

to indigenous people. The period of performance for this project is October 1, 2019 to December 

29, 2024. 

4. Alternative Water Supply Investigations 

The TDN Fisheries Program received Hatchery Maintenance funds from the Bureau of Indian 

Affairs to investigate alternate water sources at RCFH. On August 3-11, 2020 the TDN contracted 

with a local well drilling company and two test wells were bored, however these wells did not offer 

enough water to be a viable alternative water source (and were the cause of the incident described 

above in Significant Events). Another avenue of investigation to secure additional water for the 

hatchery consisted of communicating with the local provider of municipal water, the Smith River 

Community Service District. The District treats their water before delivery to its customers, and 

there was not a mechanism for delivering water that had not been treated. An additional 

investigation yet to be researched will be to determine the feasibility of placing a well off the 

hatchery property and having the water plumbed back to the facility. The decision to look for an 

alternate water source was based on recommendations from studies initiated by TDN, and was also 

suggested by CDFW staff.  

5. Topographic Survey and Steelhead Recirculating Aquaculture System: 

The Hatchery Maintenance Assessment Phase One Planning Study, a project awarded in the 

2018 BIA Fish Hatchery Maintenance Program, identified several planning actives that need to 

be completed prior to beginning the design phase for improvements to the hatchery facilities. 

There is critical baseline information needing to be completed on the site. Specifically, from a 

technical standpoint, before further refinement of options and prioritization of decisions on 

maintenance and/or replacement of facilities can be completed, to comply with current State and 

Federal Regulations, site surveys needed to be completed. The topographic survey portion was 

funded by 2020 BIA Fish Hatchery Maintenance funds and was completed this year and provides 

a detailed topographic survey of the site including locations and descriptions of the existing 

infrastructure components. The survey provides valuable information for moving into Phase Two 

planning for future facilities that is needed to bring the hatchery up to code for meeting current 

State and Federal regulations. The Steelhead Recirculating Aquaculture System was also funded 

by 2020 BIA Fish Hatchery Maintenance Program. The need for increased water quality and 

quantity for steelhead through the dry summer months necessitates moving away from the 

current outdated flow through system to a newer Recirculating Aquaculture System (RAS). 

Based on the well drilling results and the failure to secure additional water through the municipal 

provider, the decision was made to prioritize the pursuit of funding for a RAS. In January 2021 

TDN’s Fisheries Program was notified that their submission to BIA’s Hatchery Maintenance 
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Fund for a Recirculating Aquaculture System was successful. In April 2021 TDN’s contractor 

for the project, Meridian Environmental, visited the hatchery to discuss planning. The hatchery 

property was surveyed by W.E. Survey LLC in April and May, with the resulting data helping to 

inform Meridian Engineering staff of where to site the recirculating system. TDN staff expects to 

receive the draft construction plans during the summer or fall, with the hope that the system will 

be constructed during the spring/summer of 2022. The work that has been done to date for this 

project is reported in Appendix VI - Trip Report and Steelhead Project Site Review.  
 
Hatchery Monitoring and Evaluation Projects 

1. Hatchery Genetic Management Monitoring and Evaluation Plan (HGMMEP) 

In May of 2020 TDN received notice that the Bureau of Indian Affairs had granted funding to 

develop a Hatchery and Genetic Management Monitoring and Evaluation Plan (HGMMEP). The 

goals of developing Rowdy Creek Fish Hatchery’s HGMMEP are to: 

¶ develop appropriate methods, protocols, recurrence intervals, and cost estimates to conduct 

federally required HGMP monitoring and evaluation of the effects of the hatchery programs 

on ESA-listed Coho Salmon; 

¶ provide monitoring and management staff, equipment, and lab analyses necessary to field-

test potential monitoring methods for inclusion in the HGMMEP; 

¶ submit the proposed HGMMEP to NMFS and BIA staff and make changes as deemed 

necessary through the review process; 

¶ submit preliminary data collected through initial field testing of potential methods to collect 

data and evaluate hatchery impacts, per the HGMP and NMFS Biological Opinion. 

Fisheries Program staff have developed a preliminary draft of the HGMMEP and have shared it 

with California Department of Fish and Wildlife and National Marine Fisheries Service. Once 

feedback has been incorporated and deficiencies addressed, TDN will formally submit the 

document to NMFS and BIA. 

2. Adult Salmonid Enumeration in the Smith River using DIDSON/ARIS 

The Nation’s Fisheries Program received 

funding to operate DIDSON/ARIS sonar 

equipment in the Smith River from the Bureau 

of Indian Affairs Tribal Resilience Program in 

spring of 2020, but was unable to conduct the 

monitoring as CDFW, who had informally 

promised to loan the sonar equipment to TDN, 

failed to provide the equipment. The sonar 

monitoring is deemed a Priority One monitoring 

component in TDN’s draft HGMMEP because 

the ability to track trends and abundance in the 

naturally reproducing Chinook Salmon and 

steelhead populations in the Smith River is 

required for calculating the percentage of hatchery origin strays (HOR) into natal spawning areas, 

and to infer the proportion of natural influence (PNI), the primary metric used to evaluate whether 

the hatchery programs are operating in an integrated manner. In addition, TDN feels that the 

naturally produced salmonid populations in the Smith River are worthy of monitoring, and, in the 

absence of state and federal fisheries managers making an effort to keep tabs on what is often called 

California’s best salmon and steelhead stronghold, TDN will take the lead and implement the 

survey. The Nation’s Fisheries Program unsuccessfully applied for funding to purchase the needed 

sonar equipment several times, including to National Oceanic and Atmospheric Administration’s 
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National Marine Fisheries Service (NOAA/NMFS) Pacific Coast Salmon Recovery Fund (PCSRF) 

and to the United States Fish and Wildlife Service’s (USFWS) Tribal Wildlife Grants (TWG) 

program. Both submissions were well received, and it was noted that the current climate around 

funding priorities is focused on implementation of restoration projects for ESA listed species.  There 

is a national and State trend that almost all funding is for ESA listed species restoration 

implementation and little to no funding available for other Tribal Trust Species or monitoring 

projects. This funding strategy by Federal and State Agencies is extremely flawed. TDN was finally 

able to secure sonar units via the 2021 BIA Fish Hatchery Maintenance funds. Tolowa Dee-ni' 

Nation is very appreciative for all the financial support BIA administers due to the lack of funding 

from other Federal and State agencies for Tribal Trust Species as well as monitoring of those 

species.   

 

3. Passive Integrated Transponder (PIT) Study to Investigate RCFH Steelhead Impacts to Juvenile 

Coho Salmon 

TDN received funding from BIA’s Endangered Species Act Compliance program to investigate the 

impacts of juvenile hatchery steelhead released at the hatchery’s former stocking location, just 

above the confluence of the Middle and South Forks of the Smith River, on juvenile Coho Salmon 

Salmon. The study involves implanting tags into 1,000 juvenile steelhead at the hatchery, then 

releasing the tagged individuals at the Smith River “Forks.” A detection antenna array will be 

located at the confluence of the West Branch and East Fork of Mill Creek, which is the downstream 

of significant Coho Salmon rearing, and will offer insight into whether the hatchery steelhead are 

migrating up into Mill Creek and thus likely adversely impacting juvenile Coho Salmon. 

 

New Equipment and Facilities Maintenance 

Regular grounds maintenance was performed at RCFH throughout the year such as mowing, weed 

control and pruning of trees and shrubs. The lower rearing ponds used for adult holding and 

Chinook Salmon rearing were resealed. During the year it was again noted that a more routine 

maintenance program should been implemented and refined for weekly, monthly, quarterly, and 

annual maintenance to the facility and onsite equipment. Staff is continuing working on developing 

the appropriate checklist and schedule of this maintenance program.  

New equipment purchased during reporting period: 

1) ARIS sonar units and components – TDN will be conducting a pilot 

study to initiate long term monitoring of adult lhuk (salmon and 

steelhead) populations migrating annually from the ocean to the 

coastal Smith River, in combination with pinniped population and 

predation analysis by utilizing sonar technology. Variability in annual 

precipitation due to climate change have altered both prey and predator 

behavior in the coastal area directly surrounding the mouth of the 

Smith River, the Smith River Estuary, and portions of the river directly 

adjacent to marine influence. A primary focus of this pilot study is to 

establish baseline population data on lhuk species within the study area 

and estimations of predation pressure placed on these tribal trust species by pinnipeds. 

Traditional Ecological Knowledge (TEK) suggests that while the number of fish is decreasing 

the population of pinnipeds, and subsequently the number of pinniped predation events on 

salmonids, is increasing. Pinniped behavior has also been identified as changing in TEK 

collected by TDN Natural Resources staff in the past. TDN knows because of this TEK that 

historically pinnipeds did not move upriver, now they do. This pilot study and subsequent 

monitoring program will help quantify observed changes, and assess species’ vulnerability 

under changing ecosystem conditions to guide future management strategies.    
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2020-2021 PRODUCTION SUMMARY 

The 2020-2021 fall Chinook Salmon catch at the hatchery was not sufficient to meet production 

goals for the 2nd consecutive year. Steelhead runs were also insufficient to meet normal steelhead 

production goals, and we were unable to collect suitable numbers of adult broodstock to reach even 

our reduced production target. The trends in Chinook Salmon and steelhead catch at the hatchery 

are troubling, and it is becoming apparent that the hatchery may need to source broodstock offsite. 

TDN Fisheries staff have initiated talks with CDFW and NMFS regarding the feasibility of such a 

program, and Fisheries staff expect to make significant progress on this issue during the next 

reporting period. 

The hatchery weir was operated from November 15, 2020 to April  16, 2021, allowing Chinook 

Salmon and steelhead to enter the trap. Weir operation followed the conditions outlined in the 

CDFW trapping and rearing permit (which was valid through February and then replaced by a new 

TDN entity permit – the Rowdy Creek Fish Hatchery Specific Use Scientific Collection Permit), 

which state that the weir may be operated on odd days beginning at noon and ending on the 

following day at noon. CDFW offered flexibility in the operation of the trap as it is imperative that 

the trap be operable after the first substantial precipitation events of the fall, and hatchery staff were 

allowed to operate outside of the 24 on/24 off restriction. The weir operational restriction is to 

ensure that a portion of natural origin salmonids are allowed to pass upstream of the facility to 

spawn in the wild.  

FALL-RUN CHINOOK SALMON PROGRAM 

Fa l l  Chinook Salmon Broodstock Collection/Trapping Summary 

The first Chinook Salmon of the season was captured at the hatchery on November 15th 2020 and 

salmon continued to arrive through December 27th 2020 (Figure 3) A total of 102 Chinook 

Salmon were captured, which represents the third lowest catch since 1988/1989, when detailed 

trapping records at RCFH trap begin. Eighty-five Chinook Salmon were captured during the 

2019/2020 trapping effort and 99 Chinook Salmon were captured during the 2013/2014 season. 

The largest Chinook Salmon catch in the hatchery trapping dataset occurred in 2010/2011, when 

3,525 individuals were caught in the trap. The average seasonal catch of Chinook Salmon since 

1988/1989 is 558 individuals, but the 10 year average is lower at 202 individuals. The decline in 

Chinook Salmon abundance since the 2010/2011 peak has been stark, with this year’s catch 

representing only 2.8% of the 2010/2011 catch. Chinook Salmon were collected over a period of 

10 days this trapping season, compared to the 33-year average of 34 days. Typically, based on the 

Rowdy Creek Fish Hatchery trapping dataset, the majority of the run arrives during November 

and December, with the average peak daily catch occurring on December 1. 
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Figure 3: Daily numbers of adult Chinook Salmon and steelhead captured at the Rowdy Creek Fish Hatchery Weir trap, Smith 

River, CA during the 2020/2021 trapping season and mean daily Smith River Flow measured at the USGS Jed Smith gauge. 

The 2020/2021 captures included 21 females, 24 males and 57 jacks. During the 2020/2021 season 

Chinook Salmon less than and equal to 55cm FL were classified as Jacks. Hatchery origin Chinook 

Salmon comprised 54.9% of the total salmon catch, which is higher than the 10-year average of 

45.1%. Chinook Salmon jacks comprised 55.9% of the total salmon catch, which was significantly 

higher than the 10-year average of 34.5%.  

 
Table 2. Numbers of Fall Chinook Salmon captured at the Rowdy Creek Fish Hatchery weir from November 15, 2020 through 

December 27, 2020. All male salmon equal to or under 55 cm.   
Hatchery Wild Total 

Female 4 17 21 

Male  7 17 24 

Jack 45 12 57 

Total 56 46 102 

 

Fall Chinook Salmon Spawning 

Fall Chinook Salmon were spawned on four separate occasions during the months of November 

and December. The combined spawning of 13 fall Chinook Salmon pairs spawned produced 48,200 

green eggs, an average of 3,708 eggs per female. Egg size averaged 157.3 eggs per ounce at the 

eyed stage. Please see Egg Take table for Fall Run Chinook Salmon (Appendix VI). The spawning 

matrix at RCFH is composed of a random selection of ripe fish that either enter the facility ripe or 

that have been held at the hatchery until they are ripe. Spawning was conducted by pooling gametes 

from 1 male and 1 female into a container. Natural origin (NOR) fish were used for all spawning 

during the reporting period, a CDFW requirement specified in the hatchery permitting, but not 

required under the federally approved HGMP. Origin status of the fish used in spawning can be 

confirmed by the 100% CWT marking rate of RCFH Chinook Salmon. Captured female salmon 

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000

0

5

10

15

20

25

30

35

D
ai

ly
 M

ea
n

 C
FS

D
ai

ly
 f

is
h

 c
at

ch
 

2020/2021 Rowdy Creek Hatchery weir catch and mean daily 
Smith River flow

# CH Caught # SH Caught AVG Daily CFS



18  

were checked twice weekly for ripeness. After being anesthetized with CO2, if determined to be 

ripe, fish was euthanized with a quick blow to the head, rinsed thoroughly with fresh water, then 

hung by the tail and bled by cutting the gills. The female was then cut open and the eggs were 

stripped out into a clean pan. Milt was added to the eggs at this time. Scale and tissue samples were 

taken from each spawned fish and held for the CDFW Scale and DNA Archive in Arcata, California. 

The hatchery has a collection of scale and tissue samples for CDFW dating back to at least 2009. 

Female Chinook Salmon carcasses were assessed for suitability for consumption, and those that 

were in decent condition were filleted and frozen, then distributed to Tribal Elders as part of the 

Tolowa Dee-ni' Nation’s Tribal Elder Meat Giveaway Program on February 10, 2021. Carcasses 

not suitable for human consumption were returned to Rowdy Creek to provide marine derived 

nutrients to the aquatic environment. Male Chinook Salmon were anesthetized, stripped of milt by 

hand, allowed to recover in a tub of fresh water and then returned live to Rowdy Creek. This 

provides male Chinook Salmon an opportunity to spawn with females in the wild after serving as 

broodstock at the hatchery.  

 

Egg Incubation 

After eggs were fertilized with male gametes they were covered, to protect from UV radiation, and 

moved to the incubation building. There they were allowed to water-harden. In the incubation 

building the eggs were enumerated and put away into incubator trays. Water temperature for 

incubation was monitored daily, but water comes directly from Rowdy Creek and there is no 

mechanism to artificially control temperature. Inflow silt is minimal unless there is a rain event. 

During significant rain events the silt in suspension can reach a level that negatively affects the 

eggs. During the green and “eyed” stage unfertilized and dead eggs were removed daily to reduce 

fungal growth and to provide better water quality for the remaining healthy eggs.  

48,200 eggs were collected and fertilized 

¶ 5,028 eggs were lost, suggesting a 89.6% fertility rate 

¶ 43,172 eyed eggs remained 

¶ 38,000 fish were ponded 

¶ 36,222 fish were released as subyearlings 

 

Fall Chinook Salmon Growth/Feed/Survival 

Mean individual Chinook Salmon weight at release for BY20 subyearling Chinook Salmon was 

0.008 lbs or to 125 fish per pound (FPP), well below the 10-year average of 70.67 FPP (Figure 4). 

Chinook Salmon eggs collected during BY20 were small and likely resulted in smaller offspring 

that exhibited slow growth rates. Hatchery staff began ponding fall run Chinook Salmon in March 

19, 2021 and concluded April  5, 2021. Feeding followed the usual schedule at RCFH; fish were 

started on BioVita Starter #0 crumb fed five times per day by hand. Fish were eventually 

transitioned to BioVita #1.2 crumb through the time of release. Survival was 78.8% compared to 

last year which was 92.9% from green egg to ponding survival rate. The fish that did survive 

appeared to be healthy at the time of release on June 12, 2021.  
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Figure 4. Mean individual Chinook Salmon weight at release (in pounds) from Rowdy Creek Fish Hatchery, Smith River, CA. 

Marking and Tagging 

All BY 20 Chinook Salmon were implanted with coded wire tags despite the Covid-19 social 

distancing concerns expressed by the Tolowa Dee-ni' Nation and the Rowdy Creek Fish Hatchery 

Board of Directors. Tolowa Dee-ni' Nation and RCFH staff addressed these concerns through 

social distancing and wearing facial masks during tagging activities. Marking and tagging was 

completed on June 1, 2021. Quality assessments of fin clips and CWT tagging was conducted at 

RCFH by CDFW staff on June 11, 2021. The 2021 Rowdy Creek Fish Hatchery Smith River 

Salmonid Marking Program Assessment is included in Appendix III . The Chinook Salmon 

planting receipt is included in Appendix VII .   

 

Chinook Salmon Program - Chinook Salmon reared and released in BY20 were smaller (125 fish 

per pound) than the 10-year average (70 fish per pound), likely due to the relatively late arrival of 

adult Chinook Salmon at the hatchery weir. When ponded the Chinook Salmon averaged 870 fish 

per pound (Error! Reference source not found.). At the start of marking/tagging the fish had 

grown to 310 fish per pound. The fish were pound counted at the beginning of each week of 

marking and tagging, and by the end of the process they had reached an average of 163 fish per 

pound. Chinook Salmon “pinheads” (i.e. a defect where newly hatched fish fail to thrive and 

remain small and thin) were not present this year, and most Chinook Salmon appeared healthy 

prior to release. 
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Figure 5. Mean size of BY20 Chinook Salmon (in # fish/lb.) from ponding through planting at the Rowdy Creek Fish Hatchery, 

Smith River, CA. Chinook Salmon were ponded on April 5th, 2021 and were planted at the Fred Haight County Boat Ramp on June 

12, 2021. 

STEELHEAD PROGRAM 

Rearing of BY20 steelhead in the indoor circulars resulted in far fewer mortalities than those 

experienced during the rearing of BY19 steelhead, though the cohort was significantly smaller. 

Mortality data from previous years where steelhead were reared in the Burrows ponds is 

currently being tabulated and analyzed, however, the small number of fish that composed the 

BY20 cohort will make any comparison between rearing strategies difficult to assess. The 

steelhead that were produced in BY20 did display a significant variation in size at release, with a 

similar proportion of large (5-8 fish per pound (FPP)) and small (15-19 FPP) individuals. 

Overall, the average size at release ranged from 8-19 FPP was much smaller than average, and 

also much smaller than we had hoped to produce. The 10-year average for steelhead size at 

release is 6.4 FPP. The relative “smoltiness” of fish produced also varied more than we aim to 

produce. Both the size, and level of smoltification, of steelhead are areas where RCFH/TDN staff 

plan to make improvements in the rearing of BY21 steelhead. Staff will make a better effort to 

ensure equal fish densities across all circulars, which will reduce variation in size and lead to a 

more uniform level of smoltification prior to release. 

Steelhead Broodstock Collection/Trapping Summary 

The first steelhead of the season was caught in the RCFH trap on December 16, 2020 and steelhead 

continued to arrive through the end of trapping on April 16, 2021 (Figure 3). Similar to Chinook 

Salmon, this year’s steelhead catch at the hatchery trap was exceptionally poor. One hundred and 

thirty steelhead were captured at the hatchery, the second lowest catch since 1988/1989 (Table 3). 

The lowest seasonal steelhead catch was 61 individuals during the 1990/1991 season. The hatchery 

steelhead proportion of the catch was 65.1%, which is slightly lower than the 10-year average of 

68.4%. The number of wild steelhead captured, 44 individuals, is the second lowest catch in the 

33 year dataset, only 2015/2016 had fewer (35 individuals). The largest steelhead catch in the 

hatchery trapping dataset occurred in 2005/2006, when 2,240 individuals were caught in the trap. 

The average steelhead catch since 1988/1989 is 566 individuals, but the current 10 year average is 

substantially lower at 342 individuals. See Steelhead BY20 Trapping data table below for a 

breakdown of marked and unmarked numbers for both male and female fish trapped. 

As was the case with Chinook Salmon, fork lengths of broodstock steelhead were recorded at time 

of spawning. Spawned female steelhead were 67.9 cm FL on average (min= 58 cm, max=84, n=7), 
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while male steelhead were 63.8 cm FL on average (min=51 cm, max=73 cm, n=7). 

Table 3. Numbers of steelhead captured at the Rowdy Creek Fish Hatchery weir from December 16, 2020 through April 16, 2021. 

 
Hatchery Wild Grand Total 

Female 39 24 63 

Male  46 21 67 

Total 85 45 130 

 

Steelhead Spawning 

Spawning of 7 female steelhead produced 21,000 green eggs, with an average of 2,657 eggs per 

female. Eggs averaged 133.3 eggs per ounce when at the eyed stage. These are BY21 steelhead 

and will be released in March 2022. Please see Egg Take Table for Steelhead (Appendix IX). The 

spawning matrix at RCFH is composed of a random selection of ripe fish that either enter the facility 

with ripe gametes or that have been held at the hatchery until they are ripe. Natural origin (NOR) 

fish were used for all spawning during the reporting period which is a CDFW requirement specified 

in the hatchery permitting but not required under the federally approved HGMP. Origin status of 

the fish used in spawning can be confirmed by the near 100% adipose clip marking rate of RCFH 

steelhead. Captured females were checked twice weekly for ripeness. If a female was found to be 

ripe, she was anesthetized with CO2, and hand stripped of eggs. Similarly, males were anesthetized 

and hand stripped of milt. Spawning was conducted by pooling gametes from a single male and 

single female into a container. Tissue samples were taken from each spawned individual and held 

for the CDFW DNA Archive in Arcata, California. The hatchery is also collecting tissue samples 

to use in future genetic diversity studies investigating the level of relatedness between RCFH 

produced steelhead and steelhead produced naturally in Rowdy Creek. Steelhead were placed in 

tubs of fresh water after spawning to recuperate before being returned to Rowdy Creek. Female 

steelhead were released below the weir while male steelhead, which may possess more gametes 

available for subsequent spawning in the natural environment, were released above the weir. Male 

steelhead are thus allowed the chance to spawn with females in the wild after serving as broodstock 

at the hatchery. 

 

 Fresh Spawned Fresh Not Spawned Dead In Trap 

MARKED MALES ADULT 0 44 0 

UNMARKED MALES ADULT 7 14 0 

MARKED FEMALES ADULT 0 41 0 

UNMARKED FEMALES ADULT 7 17 0 

 

Egg Incubation 

After eggs are fertilized they were transported to the incubation building to be water hardened. 

Size counts were performed and eggs were enumerated before they were placed in heath trays. 

Water quality was monitored throughout the egg incubation period. Trays were fed by raw Rowdy 

Creek water and thus there was no control over temperature or turbidity. Temperatures ranged 

from 40°F to 61°F and dissolved oxygen ranged from 10.5 to 12.9mg/L over the steelhead egg 

incubation period (Table 1). Turbidity was visually assessed daily and detectable levels of silt was 

observed in hatchery water only during storm events. Rains can create large amounts of inflow silt 

that can negatively affect the eggs. Non-fertilized or dead eggs are removed from the trays weekly.  

 

Rearing 

Hatchery staff, with the support of the hatchery Board of Directors, decided to rear a smaller than 
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average number of steelhead again this year as concerns about water quantity and quality during 

the summer and fall months persists. The production goal was to raise approximately 15,000 

yearlings ready for release in spring 2022, but the goal was not met as the number of ripe wild 

steelhead caught at the hatchery was insufficient to produce the desired yearlings. Staff also 

decided to maintain the previous year’s rearing strategy of raising steelhead in the circular tanks 

instead of moving them to the upper ponds. The circular tanks are covered, keeping the water 

cooler. Water turnover is higher in the smaller circular units, resulting in improved water quality 

as compared to the upper ponds. Another advantage of using the circulars is that fish are distributed 

amongst multiple units, which lessens crowding. Additionally, cleaning of the circular tanks is 

much easier than cleaning the upper ponds.  

 

Steelhead Feed/Growth/Survival 

During the reporting period steelhead were fed BioVita Starter #1.2 up to #3.0 five times per day, by 

hand, unless water temperatures exceeded 65°F, at which point feeding ceased for the day. BY20 

steelhead growth was slower than observed in previous years, with the average fish per pound at 

release ranging from 8-19 individuals (Figure 6). Rearing steelhead in the indoor circulars was 

possible due to the small BY20 Cohort, but experimenting with fish densities and the resulting 

effects on fish size and level of smoltification needs to be studied if this rearing strategy will be 

employed regularly. Steelhead survival from ponding to release was 70.0%.  

 
Figure 6. Average individual release weight (in pounds) for steelhead produced at Rowdy Creek Fish Hatchery, Smith River, CA 

Marking 

RCFH staff began marking BY20 steelhead on February 27 and concluded March 4, 2021. A total 

of 4,906 yearlings were marked. All steelhead yearlings received an adipose fin clip (AD). Quality 

assessment of fin clips for steelhead was conducted at RCFH by CDFW staff on March 10, 2021. 

The 2021 Rowdy Creek Fish Hatchery Smith River Salmonid Marking Program Assessment is 

included in Appendix III . The steelhead planting receipt is included in Appendix IX.   
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